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(57) ABSTRACT

A gas turbine comprises a compressor discharge casing that 1s
coupled to an outer turbine shell. The compressor discharge
casing includes a combustor opening that extends through the
compressor discharge casing and an outer mating surface that
circumierentially surrounds the combustor opening. The
outer turbine shell defines an 1ner mating surface. A com-

bustion module extends through the combustor opeming. The
combustion module includes a forward end that 1s circumfier-
entially surrounded by a mounting tlange and an aft end that
1s circumierentially surrounded by an aft frame. The mount-
ing tlange extends circumierentially around the combustor
opening. The mounting flange 1s coupled to the outer mating
surface of the compressor discharge casing and the aft frame

1s coupled to the mner mating surface of the outer turbine
shell.

9 Claims, 6 Drawing Sheets
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COMBUSTOR SUPPORT ASSEMBLY FOR
MOUNTING A COMBUSTION MODULE OF A
GAS TURBINE

FIELD OF THE INVENTION

The present invention generally involves a gas turbine.
More specifically, the invention relates to a combustor sup-

port assembly for mounting a combustion module to a gas
turbine.

BACKGROUND OF THE INVENTION

Combustors are commonly used in industrial and power
generation operations to 1gnite fuel to produce combustion
gases having a high temperature and pressure. For example,
turbo-machines such as gas turbines typically include one or
more combustors to generate power or thrust. A typical gas
turbine includes an inlet section, a compressor section, a
combustion section, a turbine section, and an exhaust section.
The 1nlet section cleans and conditions a working fluid (e.g.,
air) and supplies the working fluid to the compressor section.
The compressor section increases the pressure of the working
fluid and supplies a compressed working fluid to the combus-
tion section. The compressed working fluid and a fuel are
mixed within the combustion section and burned to generate
combustion gases having a high temperature and pressure.
The combustion gases flow to the turbine section where they
expand to produce work. For example, expansion of the com-
bustion gases 1n the turbine section may rotate a shaft con-
nected to a generator to produce electricity.

The combustion section generally includes at least one
combustor. A typical combustor includes an end cover
coupled to a compressor discharge casing, an annular cap
assembly that extends radially and axially within the com-
pressor discharge casing, an annular liner that extends down-
stream from the cap assembly, and a transition piece that
extends between the liner and a first stage of stationary
nozzles that are positioned generally adjacent to an inlet to the
turbine section.

In a common mounting scheme, a forward end of the liner
circumierentially surrounds an aft end portion of the cap
assembly. A spring seal or hula seal extends circumierentially
around the aft end portion of the cap assembly and radially
between the cap assembly and the forward end of the liner to
provide a seal therebetween and/or to provide mounting sup-
port to the forward end of the liner. A forward end of the
transition piece circumierentially surrounds an aft end of the
liner. A spring seal or hula seal extends circumierentially
around the ait end of the liner and radially between the liner
and the forward end of the transition piece to provide a seal
therebetween and/or to provide mounting support to the aft
end of the liner. An aft frame portion of the transition piece 1s
coupled to a turbine casing. In addition or 1n the alternative, a
mounting bracket 1s or may be used to couple a bottom por-
tion of the transition piece to the compressor discharge cas-
ing. In this mounting scheme, the transition piece 1s utilized to
constrain the liner within the combustor. Although this
mounting scheme 1s generally eflective, 1t 1s not practical for
newer and more compact gas turbine designs.

In continued efforts to decrease the overall size or footprint
ol gas turbines, the outer circumierence of the compressor
discharge casing for certain gas turbines has been decreased.
As a result, access to the combustor, particularly the bottom
portion of the transition piece and or the liner during instal-
lation and removal of the combustor has been restricted. In
addition, 1n an effort to decrease the number of individual
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components within the combustor of the gas turbine, the
transition piece and the combustion liner of certain gas tur-

bine combustors have been combined into a single liner com-
ponent that 1s at least partially surrounded by one or more
flow sleeves and/or impingement sleeves. As a result, the
existing mounting schemes are generally ineflfective and/or
impractical for mounting the newer combustor types within
the smaller compressor discharge casing. Therefore, an
improved combustor support assembly for mounting a com-
bustion module of a gas turbine would be usetul.

BRIEF DESCRIPTION OF THE INVENTION

Aspects and advantages of the invention are set forth below
in the following description, or may be obvious from the
description, or may be learned through practice of the mven-
tion.

One embodiment of the present mnvention 1s a combustor
support assembly for a gas turbine. The combustion module
generally includes a compressor discharge casing that i1s
coupled to an outer turbine shell. The compressor discharge
casing includes a combustor opening that extends through the
compressor discharge casing and an outer mating surface that
circumierentially surrounds the combustor opening. The
outer turbine shell defines an 1nner mating surface. A com-
bustion module extends through the combustor opening. The
combustion module includes a forward end that 1s circumfer-
entially surrounded by a mounting flange and an ait end that
1s circumierentially surrounded by an ait frame. The mount-
ing flange extends circumierentially around the combustor
opening. The mounting flange 1s coupled to the outer mating
surface of the compressor discharge casing and the aft frame
1s coupled to the mner mating surface of the outer turbine
shell.

Another embodiment of the present invention 1s a combus-
tor support assembly for a gas turbine. The combustor support
assembly includes a compressor discharge casing that is
coupled to an outer turbine shell. The compressor discharge
casing has a combustor opening that extends through the
compressor discharge casing and an outer mating surface that
circumierentially surrounds the combustor opening. The
outer turbine shell defines an 1nner mating surface. An annu-
lar fuel distribution manifold extends through the combustor
opening. The fuel distribution manifold includes a forward
end and an aft end. The fuel distribution manifold has a
mounting flange at the forward end and an annular support
ring at the ait end. The support ring has an inner support
portion. A fuel injection assembly extends downstream from
the fuel distribution manifold. The fuel mjection assembly
includes a forward end and an aft end. The fuel 1njection
assembly comprises an annular support sleeve that 1s dis-
posed at the forward end and an aft frame that 1s disposed at
the aft end. The support sleeve includes a forward end that 1s
at least partially surrounded by the mner support portion of
the support ring. The mounting flange of the tuel distribution
mamnifold 1s coupled to the outer mating surface of the com-
pressor discharge casing. The aft frame of the fuel injection
assembly 1s coupled to the inner mating surface of the outer
turbine shell.

The present invention may also include a combustor sup-
port assembly for a gas turbine having a compressor dis-
charge casing coupled to an outer turbine shell. The compres-
sor discharge casing includes a combustor opeming that
extends through the compressor discharge casing and an outer
mating surface that circumierentially surrounds the combus-
tor opening. The outer turbine shell defines an inner mating
surface. An annular fuel distribution manifold extends
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through the combustor opening. The fuel distribution mani-
fold has a mounting flange at a forward end and an annular
support ring disposed at an ait end. The mounting flange
defines a first mating surface that 1s axially separated from a
second mating surface. The support ring includes an inner
support portion. A fuel mjection assembly extends down-
stream from the fuel distribution manifold. The fuel 1 0] jection
assembly has a forward end and an att end. The fuel injection
assembly includes an annular support sleeve that 1s disposed
at the forward end and an aft frame that 1s disposed at the aft
end. The support sleeve 1s coupled to the aft frame by at least
one of an annular flow sleeve or an annular impingement
sleeve. The support sleeve includes a forward end that 1s at
least partially surrounded by the inner support portion of the
support ring. An annular spacer casing has a radially extend-
ing end cover disposed at a first end and a flange at a second
end. The tlange 1s coupled to the second mating surface of the
mounting flange. The annular spacer casing and the mounting,
flange are coupled to the outer mating surface of the compres-
sor discharge casing. The aft frame of the fuel i1mjection
assembly 1s coupled to the inner mating surface of the outer
turbine shell.

Those of ordinary skill 1n the art will better appreciate the
teatures and aspects of such embodiments, and others, upon
review of the specification.

BRIEF DESCRIPTION OF THE DRAWINGS

A 1ull and enabling disclosure of the present mmvention,
including the best mode thereol to one skilled 1n the art, 1s set
forth more particularly 1n the remainder of the specification,
including reference to the accompanying figures, 1n which:

FIG. 1 1s a functional block diagram of an exemplary gas
turbine within the scope of the present invention;

FIG. 2 1s a cross-section side view of a portion of an
exemplary gas turbine according to various embodiments of
the present invention;

FIG. 3 1s a cross-section side view of a portion of the gas
turbine as shown 1n FIG. 2 including a combustor, according
to various embodiments of the present invention;

FI1G. 4 1s an enlarged cross-section side view of a combus-
tion module of the combustor as shown 1n FIG. 3, according
to at least one embodiment of the present disclosure;

FIG. 5 1s an enlarged view of a portion of the combustion
module a shown 1 FIG. 4, according to at least one embodi-
ment of the present disclosure;

FIG. 6 1s an enlarged perspective view of a portion of the
gas turbine as shown in FIG. 3, according to at least one
embodiment of the present disclosure;

FIG. 7 1s an enlarged perspective view of a portion of the
gas turbine as shown 1 FIG. 3, according to at least one
embodiment of the present disclosure; and

FIG. 8 1s an enlarged perspective view of a portion of the
gas turbine as shown in FIG. 3, according to at least one
embodiment of the present disclosure.

DETAILED DESCRIPTION OF THE INVENTION

Reference will now be made 1n detail to present embodi-
ments of the imvention, one or more examples of which are
illustrated 1n the accompanying drawings. The detailed
description uses numerical and letter designations to refer to
features 1n the drawings. Like or similar designations in the
drawings and description have been used to refer to like or
similar parts of the mvention. As used herein, the terms
“first”, “second”, and “third” may be used interchangeably to
distinguish one component from another and are not intended

10

15

20

25

30

35

40

45

50

55

60

65

4

to signity location or importance of the individual compo-
nents. The terms “upstream’™ and “downstream” refer to the
relative direction with respect to flud flow 1n a fluid pathway.
For example, “upstream” refers to the direction from which
the fluid flows, and “downstream’” refers to the direction to
which the fluid flows. The term “radially” refers to the relative
direction that 1s substantially perpendicular to an axial cen-
terline of a particular component, and the term “axially”
refers to the relative direction that 1s substantially parallel to
an axial centerline of a particular component.

Each example 1s provided by way of explanation of the
invention, not limitation of the invention. In fact, 1t will be
apparent to those skilled in the art that modifications and
variations can be made in the present invention without
departing from the scope or spirit thereof. For instance, fea-
tures 1llustrated or described as part of one embodiment may
be used on another embodiment to yield a still further
embodiment. Thus, it 1s mtended that the present invention
covers such modifications and variations as come within the
scope of the appended claims and their equivalents. Although
exemplary embodiments of the present invention will be
described generally 1n the context of a combustor incorpo-
rated 1nto a gas turbine for purposes of illustration, one of
ordinary skill in the art will readily appreciate that embodi-
ments of the present invention may be applied to any com-
bustor incorporated 1nto any turbomachine and 1s not limited
to a gas turbine combustor unless specifically recited in the
claims.

Referring now to the drawings, wherein identical numerals
indicate the same elements throughout the figures, FIG. 1
provides a functional block diagram of an exemplary gas
turbine 10 that may incorporate various embodiments of the
present ivention. As shown, the gas turbine 10 generally
includes an inlet section 12 that may include a series of filters,
cooling coils, moisture separators, and/or other devices to
purily and otherwise condition a working flud (e.g., air) 14
entering the gas turbine 10. The working fluid 14 flows to a
compressor section where a compressor 16 progressively
imparts kinetic energy to the working fluid 14 to produce a
compressed working fluid 18 at a highly energized state.

The compressed working fluid 18 1s mixed with a fuel 20
from a fuel supply 22 to form a combustible mixture within
one or more combustors 24. The combustible mixture 1s
burned to produce combustion gases 26 having a high tem-
perature and pressure. The combustion gases 26 flow through
a turbine 28 of a turbine section to produce work. For
example, the turbine 28 may be connected to a shait 30 so that
rotation of the turbine 28 drives the compressor 16 to produce
the compressed working fluid 18. Alternately or 1n addition,
the shaft 30 may connect the turbine 28 to a generator 32 for
producing electricity. Exhaust gases 34 from the turbine 28
flow through an exhaust section 36 that connects the turbine
28 to an exhaust stack 38 downstream from the turbine 28.
The exhaust section 36 may include, for example, a heat
recovery steam generator (not shown) for cleaning and
extracting additional heat from the exhaust gases 34 prior to
release to the environment.

FIG. 2 provides a cross-section side view of a portion of the
gas turbine 10 according to various embodiments of the
present disclosure. As shown, the gas turbine generally
includes a compressor discharge casing 40 that 1s i fluid
communication with the compressor 16. An outer turbine
casing or shell 42 1s coupled to the compressor discharge
casing 40. The outer turbine shell 42 and the compressor
discharge casing 40 at least partially define a high pressure
plenum 44 that 1s in fluid communication with the compressor

16.
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The compressor discharge casing 40 at least partially
defines a combustor opening 46 for installing a combustor
(not shown) into the gas turbine 10. The compressor dis-
charge casing 40 at least partially defines an outer mating
surface 48 that extends circumierentially around the combus-
tor opening 46. A plurality of fastener holes 350 extends
through the outer mating surface 48 and 1nto the compressor
discharge casing 40. The fastener holes 50 may be tapped
and/or threaded to receive a fastener such as a bolt or a
threaded 1nsert. In particular embodiments, a guide pin 32
extends outward from the outer mating surface 48 of the
compressor discharge casing 40.

The outer turbine shell 42 includes an outer surface 54 and
an 1mner surface 56. In one embodiment, an nner mating
surface 58 1s at least partially defined by the inner surface 56.
In particular embodiments, a guide pin 60 extends from the
iner mating surface 58. In particular embodiments, a service
access opening 62 such as an arm-way or a man-way extends
through the outer turbine shell 42. The service access opening,
62 1s positioned generally proximate to the mner mating
surface 58 to allow for access to the mner mating surface 58
during installation and removal of the combustor 24 (not
shown). In alternate embodiments, the service access opening
62 extends through the compressor discharge casing 40 1n a
manner that allows for access to the inner mating surface 38
during installation and removal of the combustor 24 (not
shown).

In particular embodiments, an 1nner turbine shell 64 1s at
least partially surrounded by the outer turbine shell 42. The
inner turbine shell 64 at least partially defines a hot gas path
66 that extends through the turbine 28. The 1nner turbine shell
64 may at least partially support a first stage 68 of a plurality
of stationary nozzles 70. For example, the plurality of station-
ary nozzles 70 may be coupled to the inner turbine shell 64. In
addition or in the alternative, the plurality of stationary
nozzles 70 may be coupled to at least one nozzle support ring
72 that extends circumierentially within the high pressure
plenum 44.

FI1G. 3 provides a cross-section side view of the portion of
the gas turbine as shown in FIG. 2, according to various
embodiments of the present disclosure. As shown 1n FIG. 3, a
combustor 100 extends through the combustor opening 46 of
the compressor discharge casing 40. In particular embodi-
ments, the combustor 100 includes an annular spacer casing
102. An ait end 104 of the spacer casing 102 1s coupled to the
outer mating surface 48 of the compressor discharge casing
40. A radially extending end cover 106 1s disposed at a for-
ward end 108 of the spacer casing 102. One or more axially
extending fuel nozzles 110 extend downstream from the end
cover 106 within the spacer casing 102.

In particular embodiments, the combustor 100 further
includes a radially extending annular cap assembly 112. The
cap assembly 112 1s disposed downstream from the end cover
106 and at least partially surrounds each and/or some of the
one or more axially extending fuel nozzles 110. The cap
assembly 112 generally includes a radially extending base
plate 114 that 1s disposed at an upstream end 116 of the cap
assembly 112 that 1s generally adjacent to the end cover 106,
a radially extending cap plate 118 that 1s disposed at a down-
stream end 120 of the cap assembly 112, and one or more
annular shroud(s) 122 that extend at least partially between
the base plate 114 and the cap plate 118. The cap assembly
112 generally extends at least partially through the combustor
opening 46 ol the compressor discharge casing. A radially
extending spring seal or hula seal (not shown) may at least
partially circumierentially surround the downstream end 120
of the cap assembly 112.
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As shown 1n FIG. 3, the combustor 100 includes a com-
bustion module 130 that extends through the combustor open-
ing 46 of the compressor discharge casing 40 and that termi-
nates at a point that 1s generally adjacent to the first stage 68
of the plurality of stationary nozzles 72. FIG. 4 provides a
cross-section side view of the combustion module 130 as
shown in FI1G. 3. In particular embodiments, as shown in FIG.
4 the combustion module 130 generally comprises an annular
tuel distribution manifold 132 and a fuel imjection assembly
134. As shown 1 FIG. 3, the cap assembly 122 extends at
least partially through the fuel distribution manifold 132
towards the fuel ijection assembly 134. The fuel injection
assembly 134 extends downstream from the fuel distribution
mamnifold 132.

In particular embodiments, the fuel distribution manifold
132 includes a mounting flange 136 that circumiferentially
surrounds an upstream or forward end 138 of the fuel distri-
bution manifold 132, an annular support ring 140 that circum-
terentially surrounds an aft or downstream end 142 of the fuel
distribution manifold 132, and an annular sleeve 144 that
extends b34etween the mounting tlange 136 and the support
ring 140. As shown 1n FIG. 4, the support ring 140 generally
includes an inner portion 146 radially separated from an outer
portion 148.

In particular embodiments, as shown in FIG. 3, the fuel
distribution manifold 132 includes an annular inner sleeve
150 and an annular outer sleeve 152 that extend between the
mounting flange 136 and the support ring 140. As shown, the
outer sleeve 152 1s radially separated from the inner sleeve
150 to at least partially define a fuel plenum 1354 therebe-
tween. In particular embodiments, as shown 1n FIG. 3, the
mounting flange 136 includes an inlet port 156. The inlet port
156 may be 1n fluid communication with the fuel supply 22
(FI1G. 1) and/or with the fuel plenum 154. As shown 1n FI1G. 4,
the mounting flange 136 may at least partially define the fuel
plenum 154.

The mounting flange 136 generally includes a pair of
opposing mating sides or surfaces 138. The pair of opposing
mating surfaces 158 generally comprises a first mating side or
surface 160 that 1s axially separated from a second mating,
side or surface 162. In particular embodiments, as shown 1n
FIG. 3, the first mating surface 160 1s coupled to the outer
mating surface 48 of the compressor discharge casing 40. In
further embodiments, the aft end 104 of the spacer casing 102
1s coupled to the second mating surface 162. A plurality of
fasteners 164 extends through the aft end of the spacer casing
102 and/or the mounting flange 136 and into the fastener
holes 50 disposed within the compressor discharge casing 40
to couple the fuel distribution manifold 132 to the outer
mating surface 48 of the compressor discharge casing 40.

As shown in FIG. 4, the fuel 1injection assembly 134 gen-
erally includes an annular support sleeve 166 disposed proxi-
mate to a forward end 168 of the tuel injection assembly 134,
and an aft frame 170 that at least partially defines an aft end
172 of the fuel injection assembly 134. In particular embodi-
ments, as shown 1n FIG. 4, the aft frame 170 1s coupled to the
support sleeve 166 by at least one of an annular flow sleeve
174 or an annular impingement sleeve 176 that extends at
least partially between the aft frame 170 and the support
sleeve 166.

FIG. 5 provides an enlarged view of a portion of the com-
bustion module 130 as outlined by dashed line 177. As shown
in FIG. 5, a forward portion 178 of the support sleeve 166 1s
at least partially circumiferentially surrounded by the inner
portion 146 of the support ring 140. In particular embodi-
ments, a spring seal 180 such as a hula seal extends radially
between the forward end 178 of the support sleeve 166 and the
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inner portion 146 of the support ring 140. The spring seal 180
generally provides structural support between the fuel distri-
bution mamifold 132 and the fuel mjection assembly 134
during installation and/or operation of the gas turbine 10.

As shown in FI1G. 4, the aft frame 170 generally includes an
inner portion 182 that 1s radially separated from an outer
portion 184. In particular embodiments, a mounting bracket
188 1s coupled to the outer portion 184 ofthe ait frame 170 via
a boss 190 or other coupling feature. The mounting bracket
188 may pivot about the boss 190 and/or may be fixed 1n
position. For example, the mounting bracket 188 may pivotor
rotate 1n a forward direction and/or aft direction with respect
to an axial centerline of the combustion module 130. In this
manner, the position or orientation of the mounting bracket
188 may be manipulated before and/or during installation of
the combustion module 130 to accommodate for tolerance
stack up 1ssues and/or to guide the combustion module 130
into position during installation into the gas turbine 10. In
addition, the mounting bracket 188 may pivot as the gas
turbine 10 transitions between various thermal transient con-
ditions such as during startup, shutdown and/or turndown
operation. In one embodiment, as shown 1n FIG. 3, an align-
ment feature 192 such as a guide pin extends from the mount-
ing bracket 188.

In particular embodiments, as shown 1n FIGS. 3, 4 and 5,
the fuel 1njection assembly 134 further comprises an annular
liner 194 such as a combustion liner or a transition duct that
extends from the aft frame 170 towards the support sleeve
166. As shown 1n FIGS. 3 and 4, the liner 194 may at least
partially define a fuel injector passage 196 that extends gen-
crally radially through the liner 194. In particular embodi-
ments, the liner 194 may define a plurality of the fuel injector
passages 196.

A fuel injector 198 may extend at least partially through the
tuel imjector passage 196. In various embodiments, as shown
in FI1G. 4, the fuel injection assembly 134 may further include
an annular or semi annular outer tflow sleeve 200 that circum-
terentially surrounds the flow sleeve 174 and/or the fuel injec-
tor 198. As shown 1n FIG. 5, a portion of the outer flow sleeve
200 circumfierentially surrounds the outer portion 148 of the
support ring 140. In particular embodiments, a spring seal
202 such as a hula seal extends radially between the outer flow
sleeve 200 and the outer portion 148 of the support ring 140.
The spring seal 202 generally provides structural support
between the outer flow sleeve 200 and the fuel distribution
manifold 132 during installation and operation of the com-
bustion module 130.

The various embodiments as shown 1n FIGS. 2 through 8
and as described herein provide for a combustor support
assembly for mounting a combustion module of the gas tur-
bine 10. For example, according to one embodiment, as
shown 1n FIG. 3, the aft end 172 of the combustion module
130 1s mnserted through the combustor opening 46 1n the
compressor discharge casing 40. The aft frame 170 and/or the
mounting bracket 188 are aligned with the inner mating sur-
face 58 of the outer turbine shell 42 using the alignment
teature 192 and or by guiding the combustion module 130
into place through the service access opening 62. In addition,
jacking tools (not shown) may be used to align the combus-
tion module 130 1nto position. The mounting flange 136 may
be aligned to the outer mating surface 48 of the compressor
discharge casing 40 via the guide pin 52.

A tool 204 such as a pneumatic wrench may be inserted
through the service access opening 62 to couple the mounting,
bracket 188 to the inner turbine shell 42. The cap assembly
112 may be inserted through the combustor opening 46 and
mounted to the combustor 100 so that the downstream end
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120 of the cap assembly 112 circumierentially surrounds a
portion of the liner 194. The end cover 106 and the spacer
casing 102 are positioned such that the aft end 104 of the
spacer casing 102 1s adjacent to the second mating surface
162 of the mounting flange 136. The spacer casing 102 1s
coupled to the second mating surface 162 of the mounting
flange 136 and the compressor discharge casing 40 by the
plurality of the fasteners 164. In this manner, the combustion
module 130 1s constrained at both the combustor opening 46
and at the aft frame 170.
This written description uses examples to disclose the
invention, icluding the best mode, and also to enable any
person skilled 1n the art to practice the invention, including
making and using any devices or systems and performing any
incorporated methods. The patentable scope of the invention
1s defined by the claims, and may include other examples that
occur to those skilled in the art. Such other examples are
intended to be within the scope of the claims 11 they include
structural elements that do not differ from the literal language
of the claims, or 1f they include equivalent structural elements
with insubstantial differences from the literal language of the
claims.
What 1s claimed 1s:
1. A combustor support assembly, comprising:
a turbine including an outer turbine casing circumieren-
tially surrounding an inner turbine casing, the outer tur-
bine casing defining an inner mating surface;
a compressor discharge casing coupled to the outer turbine
casing and defining a combustor opening;
a combustion module comprising:
an annular mounting flange connected to the compressor
discharge casing and an annular support ring coupled
to the mounting flange and extending through the
combustor opening into the compressor discharge
casing;

an aft frame disposed at a downstream end of the com-
bustion module, the aft frame having a mounting
bracket disposed along an outer portion of the aft
frame, the aft frame rigidly connected to the mating
surface of the outer turbine casing via the mounting
bracket;

an annular flow sleeve having a forward portion at least
partially surrounded by a portion of the support ring,
and an aft portion coupled to the aft frame;

an outer flow sleeve connected to an outer surface of the
annular flow sleeve, wherein the outer flow sleeve
comprises an upstream end portion that extends cir-
cumierentially around an outer surface of the support
ring, wherein the outer flow sleeve moves axially with
respect to the support ring; and

a first spring seal that extends radially between an 1inner
surface of the support ring and the outer surface of the
annular flow sleeve, wherein the annular flow sleeve
moves axially with respect to the support ring.

2. The combustor support assembly as 1n claim 1, further
comprising a guide pin that extends outwardly from the inner
mating surface of the outer turbine casing.

3. The combustor support assembly as in claim 1, wherein
the aft frame moves with the outer turbine casing independent
of the mner turbine casing.

4. The combustor support assembly as 1n claim 1, wherein
the aft frame 1s secured 1n position at a single connection point
within the outer turbine casing via the mounting bracket.

5. The combustor support assembly as in claim 1, further
comprising a second spring seal that extends radially between
the outer surface of the support ring and an inner surface of the
outer flow sleeve.
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6. The combustor support assembly as 1n claim 1, wherein
at least one of the outer turbine casing and the compressor
discharge casing defines a service access opening proximate
to the mounting bracket.

7. The combustor support assembly as 1n claim 1, wherein 5
the mounting flange defines a fuel plenum therein.

8. The combustor support assembly as in claim 1, Wherein
the support ring defines a fuel plenum therein.

9. The combustor support assembly as 1n claim 1, wherein
the combustion module further comprises an annular liner 10
that extends axially within the flow sleeve, wherein a down-
stream end of the liner 1s coupled to the aft frame and an
upstream end portion of the liner 1s circumierentially sur-
rounded by the forward portion of the flow sleeve.

x x * Cx x 15
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